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(57) Abstract: An exposure method and an exposure system ca- 
pable of easily supplying a gas penetrating an exposure beam to 
between a substrate to be exposed and a projection optical sys- 
tem, wherein an exposure light (IE) passed through a pattern of a 
reticle (R) is applied onto a wafer (W) via a projection optical sys- 
tem (PL) consisting of a cata-dioptric system to thereby expose a 
reduced image of reticle (R) pattern onto the wafer (W), a purge 
guide sheet (33) formed with guide holes (33a) in the vicinit\' of 
the center of a visual field is disposed between an optical member 
(M2) at the tip end of the projection optical system (PL) and the 
wafer (W) to supply a purge gas penetrating the exposure light 
(IE) from a gas supply device (26) to a space between the optical 
member (M2) at the lip end and the purge guide sheet (33), and 
the purge gas flows down through guide holes (33a) toward the 
wafer (W) and then flows in an outer-circumferential direction. 
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>'c^ I L {i?>\:b:"-A) (1, i - 1 2 T hl^ilixW:^ n. iSlij^ICi; 

5 ^'Him-fn^i^t^^^tz^jOj^^ m o i-i %i] 36 rt si: , & c; pa bti ?^ co Sff m ff^ 

n • -f > -x — 5^ (tT^^ > '-^'f -tr — ) L TC7:''7 ^--f 7'^ 1/ > X (X 

!i D ,7 h lO' 7. ) 14 ii Alir o ^ ^7 ^ T 1- 1 X" 1 4 (Z) ;ii a 

> H ) 1 7 ;iiST^. 

'.'i 1 7 © @dS® IIM ^ o 1/ 5^ j7 ;u R CO /N° 5^ - > iS (5 

>5^'> +M' > X~I^ 2 0 ^:rrLTlx^^;i/R(D/N°^ — >B±CDS,"^ff^ (X 
^tLX'Jjy -t hlxv^X h70^-^^^J$n/-- -i^X/N (wafer) W±;cJSl;$^ 
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(Mg F J i?[iPM'3n^/c?^. ?5.?vi;,-Vij^5;^^lStiT7t'-^nfa^<?:)^^-ct^rj<cL 

ll¥ff (Z Z Irtl^il5i fj > Zlrtil^E7^^¥[lir^ (:*:f^iJT£i7K^®) Tfgl 1 cTj 
(T) ^V^JkTSO ^ / N W cTj ^ f^.-j Y :^ fo] T <fe ^ o 

0 $E 1^ f f?l ^ U - -t^' -F s h ! I ck o T iii m S ic ift ^aij $ > z ct; M #: 
iVc I LcDt^S^. fip-^ =i >^~>-tt XI;^ 2 0;:?^b^^7t^^PLST*D 
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Sit. TVAfj^ hy yt — tl 7.±>-^ f 1 (73:t— h :7 :t 7,-fe : 

-tt- 6 3 . 6 4) (I cfc o TlhlJ $ :tl^ ^ X / \ W (7) ^> {fln\D $|}] A X !»] jv: 

t^) X , 0' [&] . Y .h' ^> iti: m . Jk v'^ X m m u 0 $^ ( tf ^ > a ) , 

15 SL^J^'llffiiJlJP^ 2 5 i)^ b (7j$-i]!iPit$R!l-S-^H^T'^X/ \X7^->- 2 3 f/mW] 
•^X/nW, '^X/NzhU^^ 2 2 , '::7XA7.5^— >^ 2 3 . 'ElZS^ JL^\^'\- 
Tl^^o ^XAftf1-'gi:7 co-X:^ro](7jfPJJM:^;-[R][I, 5 2 7ia^"l>tffi 

7 (Dj§isiii^t7)i^i;t^M$ii®-r^c z.niz^-DX. 'yjL/\m^n>7 (D 
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15 ^-rrLxmyt-yc I Lco m m m mizMLx y ji r * y -h- \^ iz - mmm 
y Rx-Tki^T^'D'.zmmix. ^jl/\xv^-> 2 3 ^:ftLx -y^mm is 
• VR (.i3\ti^m^^^^p L(Di^mmm) xojL/^'w^Y:ij\^izM^'r 

± (7) ^ > 3 h mm iz u ^ ^ )v R (D n ^ - >iom'\^^f)^u^ -^n^. 

^<Dm%% I L [zt^-t^^'/>iom^'^^nfzm'P;(D'^%^<D^%iMnt. 

25 ^U'^A (He) , T-^> (Ne) , T^Vn-^ (A r ) . 7^)y°Vy 
(Kr) , +-t:y> (Xe) . ^H> ( R n ) J: D fj: ^ ^ 7. 75^"^ ^ o 
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tz^^. IS '/u jffeS;^> F . I'— "f cDJ;^[l 1 5 0 n m^. ±.T .fentS, 

.SO <h L T '\ ' j -^7 A X ^^ffl T ^ cZ) i r « o 

^'3 OA. 3 0 BRu<3 0 c:^^m^■^.nri^^o ^Tz. m^i<t^mo:>u 

nfe^'f^fi^/^&^i^S2 6i^co:f:>-^!i, ;i - X <h L- T ^ U A 7. 

f)^m:mm<^^^-^^x}±w^nx. xitmif^nx^m-^nxi^^o ^tx. 

iTl; U T-r (Z) '^:^)^ b m 0 ffi $ n ^ U -7 A :^ IE TPir 

5giam[l^J!S|l$nT, «i^e^lC^r^T^^;v;L7'2 8 A, 28B, 28 
C7!)-^?XD{^ttbn/iiHW2 7 A, 2 7B, 2 7 C ^fr UTHBB^^^ ^ > 

A- 1 . -(i^ 2 Rzsmm 3 a:>\Hmzma^n^xo\zmf^^nxi-^ 

A^^^rLTP5,Vcit^K(7)am=&It?PilT^/iSi)(7)jim-fc>-t^2 9 A, 2 9 

BBcrj2 9 CTi/^gi^^n, ?ft^-t:>ii-2 9 A- 2 9 c (Dmmwm'^^mm 
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n'^mm.^m7^rzt.^iz. ^n^rnr^jiy 2 ha, 28 bxi^2 s c;^' 
m i; '3 tiT V ^ o ^xm'c'Mi'^s > -:f 3 0 A , 3 0 B X IS 3 0 c ^mi^ $ -tt 

n^m%-t^'. j:mm'^r2 o It^CDm. /Vil-^ ^HA. 28B:Z!t28 
10 C^r^ll^T. 7\.i^^iMkmm2 6^W}iV^^xmm2 7 A--2 7 C^:f\-L 

tmm^'jizmi <f^^c ^com. a;i -7'28a, 2 s 0x1^2 s cti^^t^ 
i7)-5fe5ffiai^ i /N - ;y < H IS 3 3 tcrjm iz . m^iM'amm 2 efj^^mm& 

{£C0n)i^V2 SE#^CDI2^2 7 E IIM C olHrilr;)^~IBg^n, /^->^ 

7J;i;^n-4$ilLTSB^3 2 Elliilg^n, SSl^ 3 2 E t^^^^^^^^^ > :7° 3 
25 0 E II|g|^$nT(/^^o ^/r, /^->'^~^ Ffe 3 3 cD^M^cTDiaff III5 

g^n;tsat= 5 5 ^^ti.f\-4 ^mi xmrn-ty-^ 2 9 e (mm±>-^ 2 
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U K . SS^;^^ ^ P L i -i^ X /NW i: (7) m IZ /'^ — X ^ (ft T -2. fz 
[-3 2 m 1 4'0O^Sf^^^^PL;6^6'^XAX^-v^^2 3 ^TiTDr^Bi: 

^ff^fatr^/ii^COll 1 ISft7t#5^K 1 i:, I 6 (Dt^ fcS-rJH'iT 

\zmtl^"^tz.^^%2m^%-^^^^¥. 2 ch;0-^b^ifiK$nTU^o 

tf)^^mf^^^nr'v^^. w,i ]y >xmG 1 It. i-^^ )im-f)^^miz. i 

X/^{PlJ^I^M4cMff^^ic(?3[H]®^^B]^tfeIE^XX:^7^ 1/>XL 1 Stfj^'^M 

^^nxi^^o m2 u>xs¥-G 2 II, ^5"7;i/#j7;)^bJiiM[3, 
(DmmmwiJfmizw^f^-^nrzm^uyXh 2 2t. ^jL/\miz$mm 
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^/r, JSfcJTt-^^P Le^ifitc-r^±T<^'^i:^^*5 (G 1 , G2. Ml, 

M2) [itfi— i7):ye$[iiAxizrrroTl3fic nn Sf-, :£^M 1 (i-- 

S $ ^1 T I. » o 

20 L 2 ^^L-T^I^M 1 TS^t^n-So ^LT, 3£^M 1 tl^^T^ 
IS, ^>X^5^L 2 S:L/SiJ^M 2 (7) ^ oO n f^MS 2 ^^LT'^X/\W 

ti, mi^^m^-^m^KDmrn^ma w^Q . 6249, m2#^f^7t^- 

2 (Z)|gftf§^/3 2 {iO . 4 0 0 0T$)D, ^ A- R X/\ W 

25 tl^^t-^iSfifg^ |3 0 . 2 5 Lf^-DX^^^. 



wo 01/06548 



16 



PCT/JP99/03862 



Xb\i'7f) izit'^B (CaF: j-i^^sk) ^mmi-zi^^o ^tz. g^V^f- 

i L TtTj F ]y —■^':^J:>^^i^'bi}^Silt 15 7. 6 n m-c* 0 . 
ili4lr)U 5 7. 6 nmrr 1 0 p m iTDt^ !I*t L T-fei|>i^75^^iiE $ tlT 'v ^ S i: 

aitaniiim Silicaie G 1 as s) ^ l ^Tff;;bt L T l , -^^^ ^-ligStJ' x 
tLTit. f<'ij,-?u[i:':: - — V t'l;i7:>U L F ri'lira Low I-xpans ion: i^'tft ^) 
10 fflT t^ •5)c 

1 5 M/t'it ^ El -5 1 i 7!;^"T- ^ 5 o 

^ L :^f<^J-I:iim 1 'iHmyt'j'Jf^K 1 2 *Sft:>t^,^tK 2 

2 4. am. M U RZSl X' L 2 ( g'l ^ M 2 ) tl^'nU > X'^ 

"^ fti TmmsiHizm^-^n. u >xli 2^b±^M i ST(7)^#gB 

B2±iaoo I. >XL 1 i(Di >xii^. Rzsmr^^ (Jtm^) (Du>7:fj]ijf 
L 2 (mmM2 ) (Du > x^4i 8 A it^n^'iiWim $ nx o o 

[-^ 1 •^#0SL-Ti?g0f3L7tcfc^{Z, Mli3(7)i^SI5!c{t?tS-t>-t^- 
2 9 C ;i-3/j:7:)i-^i2^. K-^:^>X3 0 ClZ-Dtji^^^m^ 3 2 C, RH^' 
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T 0 , ^(Tj^!- 4'- ^ • ^- Y 37 > .X sr. (5 cf3 fal 14 S il j5 ^ 1 m 
m m. CO n - >• a f F 3 3 T^-^Sffi $ n , / N - K *g 3 3 c7D 4^ ^^li 

S5:>t,^c I L ( |>V07'^ m ) ^ Mj^ :^ i± o i6 CO P ai^ <i: L T CO P] mcoij < 
H^L3 3 a /O'ff^ljt^nxi^^o .tf< !^':f'L3 3 ail. t: - A i: L- TCC) 

-tr S lirl P i L Tf$M] ^ n o c 

10 ^ , / \ - -^i f K ms 3 CO !fvm sfiT)^ b ^ M 3 (D {pjj a (z j- T m 5t 

2 7 E a :S: 2 7 E b T^^'SSfl $ ^^51 2 7 E a , 2 7 E b (i/xJl/ -7' 

2 SEf^^cOSdf-^ 7 E ^irL Tm^^mr^^S 2 6 (zMi^ ^ nT I ^ ^ . 
t^l:oT> S'JMM2 CI- >7;;j)c^^L 2 ) i/1->^';^7 < 3 3 i:cOrBl(7)2?t 

15 relli. F?L 3 3 a ^lJ.j;(tffv^r*1$nfz^ii{I/^=CoTt/i^c ^LT, 

/N->>V-;y'f K1^3 3 <h -^^X/nW i: (7) f^^oO-^rHlcOfpil Pi 01^(75 jfi 1^(11^1 ^ CO 
^l«3 2Ea, 3 2 E bT^^^SSa^tl, ^^^^W3 2 E a, 3 2 E b ^O^fiBl^ 

3 2 E ^itixmm^^>Tf 3 0 Eizmm-^nxi^^o 

m^.izit. m 2 i^ms 3(ow-\&mx$)^m3iz^T^o 

20 iZ, /N°->?:^W Ht^ 3 3 C051>j&]K-|i{Z 8 f@i7)Sm^ 3 2 E a - 3 2 E hTl^i 
{5(f^^l^r«TP^-c-i2S$n, ^^^W 3 2 E a ~ 3 2 Ehfj^^tl^nm 2 
cT^gS'B' 3 2 E$^rLTK^^>y 3 0 E.'Ztg^^nTt/^^o [^3 
lZ^-r<^oiZ. i^^i^WS 2 E a~3 2 E h itllB^e^tzT^^ b7^=Cl^ (I. 
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6 4 tfj^ ^T^-^'-^— h -7 -f-tJ X-t ^--^t 6 3. 64 ti^^^W^nXX^^^ o 
m 2 y\ ij . 2 7 E a , 2 7 E b il L T =^ . 2 li r/rc/;) 6 

5 *fvi]T[i. /x- v.tj" -7.^ fit ^a-r^tn (7^:^ rii: LT, i|•7t1^^Iii/Vi^ 

2 7 E a . 2 7 E h ^-ff LXf^m^^^ P L ;'/c«^C i: / n - >v-=^' H 

m. <Tj / v - > ■ 7. ( z^. m T ! i ' J ^' A ^' X ) ii &^ 1 1 fit T ^. o ^0) - 
10 ::6-T. K^^^ '7°3 0 E [:cko/N->\tfX^O®5I»j{t^{iff ^T^tU 

iiT^o ^LT. ill 1 (7)^i^iz>+^2 9 E;i=koP57t4^K(7)rt/^(7)tlI'J 
it 7^? i~ ^r? :A; L T I ' o =t -5 /cJ: ^ i z { S , / n - >- X (75 {ft ,^ & M ^ :^ ^ i± ^ o 
Lc75±i-&. ;F5^m'l=2 7 E a, 2 7 E b7:)^6J^f^^#^PL(Z)^i^is^r.i: 

/v-v-'.t^'i- HIS 3 3 ^<DTv^(rj'^m[zmx-^ntz'mm.i^<D/\-i:- ii7.\t.. 

i1 < K^13 3 a (Dr^^|i*^>X/Nii] (Ht^t^ I L (?:> 31 i: |B] 'J [6] ) 

20 ^-r^o (z^7ttii5 f)^^nmiz\^f)^-Dxmna!,-ro 

Z CO /i — >- X (7j i^n CTD i§ T , X /N W^^ ^ ® T^if^ M ^ 

t^r. X . !I ^ X/\ W.h izm^ ^ tlfzy -t h U 7s h COM-^ X C7D 

^ CD tf X / N - >^tf X (7) ^ > 7 D - ( I ^ I ^ ^ n o J: { I M i? 4^ ' 
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Z(DXo ii*f<^J-eii. "^(Df^m^n^^tsti y.coy^ > -ya-iz^^ 

^ztiz^^mi^m^i&T^mm-r^zt^''T-^^c ^rz. mjy.^iz 

C X / A w ± [ ; m fjt $ ^ [5i / N 5^ - > f.^ fjii ±:-j i± ^ M t yj-^ T 

10 ^^hpuz. -\'{7ftji:/tm^'yj^^s\\^o:>M:^m±.izmm^^^z.tf)^T^. 
i^Tt^^^^ p L (7:):fcim(D-yc^Bm (mmu 2 ) 'D&mRzs \. >xw s a(7^ 

15 ^[Z. /X— >^/j-f Ktg 3 3 (DT::^(7)'->X/\X^ — >• 2 3 co±ifii 2 3 a , 
Tt^X/N^j^ a-,^"" 2 2cD±Dfl. S:U^'^X/NW(7j®;yi:Mii/^— v.^^' i' HIS 3 3 

{z^^-rumtw\—^^±.\z{^Lm\^'c\.^^o m-DX. /t->^;yxti/N->' 

® 7^ jf^ ^ '^j ^ 6 ^ ( I ^ /sj fi'i 1 1 # tti $ n ^ o 
20 '^kiz. /i-zyi:7^m^f^m2(Dyjii^tix. izm^i^im^m 

S2 6t^'^ra%^2 7 E a, 2 7 E b ^ fr L Tj^t;7t^.?^ P L <7)7t'^0r^ 
^/^-v^';^^^ Kt^3 3 inT^rad^^'L^Br^nrolltT, |ie^c7)/\°- ^9 X ^ 
il^fi^dift^^r^Slf^i^tTbT, m^#>y 3 0 E{Z<:koTS21=3 2 
ES:t^'^^^^^3 2 E 8-3 2 E h 3 ^:fr L Tii^e^{im#:^ 

25 ^^iToo ^LT. mi(Dmm-t>-^ 2 9 Eiz^^^^!^mo:>mm(Dm 
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^i: rj- 7i 1-: ^f. fH,i ^ ,r: tl T 1 ^ ^ ^ :tl ;i , Si ^ 3 2 E a - 3 2 E h ^ fr 
LT.^"i::!t>^^3 0 E i'lJ::':.Tf^'5l$n^c ^^E o T . /N° - >' f K 3 

5 - > 2 3 CD n m fj^ ^1- ^1^ ^ llfl 'X h if,l .tl tii T :i i ^ i;^- < 3 ^ T ^ s o 
ZiZ-J±g-f?, ^tDtf 7. cO^^$<i:W 32Ea~32Eh \Z^\^ -K(Dm\\\ 

4i ( 4i i ;v R# ['a'] Ml 0 ; : (52: t/ i irx ^ -tf x ^7:.) {t-^ Wx ) ^n- >- •:fj x co m ^ W 2 7 

E a . 2 7 E h ( : -o ( i- -=3 t/" 7 ^) m^i^ ( it m m Ma 0 ( I o^* ^I'BT 7. 
^) f-t; m ) 0 >: -5 < B5i >E T -5 ^ r /j ; ^i/. ^ L- 1 ^ . r -t l [ l J; o T . p5 H 
10 t:+/'.7;^f t+-r.tj:< ^x/ n 7^-> 2 3 c7)jS^<7)3? (2^f<^J-c-(i$z: 

^ — 2 sti^^j'M^ M i"Jc :^ I"] ( M'i^ fM o~j j\ — ij 7 y ^7 > 7 D — (;:) 

7 ^- i'- 2 3 (7) J- ]^ii7^)' ^^B"j?rB^''v i mnaiTco //$^tf ^n^zt \z ts, 

15 0, 7X/\ 7-^->^ 2 3 (D^^)^0!Ic7j|§:[a^!34o!t^iSJJT^(7:'i^it$l*t7 

^ lit rPiJ T ^ - ^ ijf CO U' - h~ - A (7j 7^- (7) b €^ T^i' /J-^ $ < ;^c£ 0 > 
OX/N 7-7^->- 2 3 t7jf*g5;/>iJ6;|=Wg7;?if^±-r§c ^tz. ^-h7:t-.tf 

7-t:>1t6 3, 6 4iZ)7^-.:^7fiS(A>st^|iimSfer6]±Too 
20 *^Sg<7)ff:^^c7Dcfc-5 tl, .^i^^-|I#Km^a-rz<i:7:i:< '^X/NT.T^-v 2 

3 ±.(T)MW1^(0 n — V -II X (Om-l^'M"^-^ ^ Z. i:T\ jci^i; < ^X/nJi 

li Hl^ (Z) jl 322 ( I m * ( C rii Snfi It ^ / \ - >■ ^" 7 ^ fit 
fj:^c [elBfll, n'fiMi^cD/^ — >"-^\7 i: 'j7X/N77^-i^ 2 3 

25 a6^fT-5^#3h^-t- H 7 -t-*7-ti^ +1- 6 3 , 6 4 (I^ C ^-^iiil^M 
=^ ct n '>7^j: < T 5) ^ > ;:)^'Trf i t^j: ^ o 
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-7. 2 4 i;.(I'->X/\X5^-> 2 3 ^XT-''^T U > '>L TmSf o 

5 ^ p 1 . it M 3 (7) f^g sr^ CD ^: r^^i , /jc a; x / \ w (7^ t. (?) r^^ a.) ^> tt^: < 

=fj 1 pTr i; $ n ^ U A ;y 7s ( X :^ 7 ^ milX L /i 

o ' ) ,tf 7 ; z IS , tt' ^ t^j: 4^ t^)^" ?g L- T i > ^ ^ t!) ^ ^ cV) , 
et;^-. 7]:, Met,tf~ 7. #fS^>{), /\n v>f[:4^^-rP^-i;-t-o&ffi7 ^ Jl 

(D^m^f)^ c;^ (D^izm-^v^x u "f- "7 )v /^^ - y (om.n^^Wifhmmxm 
20 'M'^M^u h'^x ±AzmT:i-t ^tz^j(oKmm^m(Dm 2 f>sft;Vc 

K 2 i e> m^i ^ nx u ^ c 

25 ^7 ^l/fiJtC#i*®ff^^it(Z)t£h®^rn]H-/'' ,^x7 t; 7 U >X'L 3 1 <h« U 5^ 

:7 )],m\z$^-mmm^t(Dihm'^\^i-fftw\^u>Xh s 2 t. C'x/Niijic^ 
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5 L^i ffil" ^ r&] t-t/z PJ U > X" L 4 2 ch , '^^ X /\fP.iJ !I ^NiiR iS JfMic [H] [fn ^ fri] 

(t / — X 7s b > 7: L 4 3 b tl^/jt $ tlT I ^ o o ^ (I , .Vi:$ltl A X 1 

— :/j . m 2 ft 7^ 4^ ^ K 2 ii > I -7 A fijT!?^ m \z . 4^ ffe nf^ fl n 
10 (;\:31iMifin 6 1 A^W L ^7X/\fnij;zHift]^[n]tt/'-:fe®rr:^<?:'JS^tSiR 
3 ^i-#-:)±^M 3 ^, ^>Xe^c^L 4 i:, ^'f^^^f. (I □ SF. 6 2 A ^ 

li, 'i7X/NiniJ(c#J^iSff^^^t7)IH]rfn^f^it;^cft,>^x.7:tix u ^ .7T<fc^c 
EPt>. J5]^:;7'i:^^^PL 1 ^tie1c-ro-kT(7j^^^gig (G 1 . G2, M3, 
15 L4, M4) fS¥ — (^T'cf-ftAX 1 {I?t^oT@5M$nTt.^c S/t. -^M 

M 3 4^ fia CO ff^ ji5c {5 -a ifi ft ( lis a ^ . iij m. m 4 {^.c? x / \ w \z 35 

LTSBm^nTl^^o U-^ ^ ;i R (DA ^ -> 7^)^ b (7)^:^67^ 1 

4^rHlf^<;^^ b(7)f,Sft7t';^tS, 3Z^M 3 c7)r?BPg|^6 1 A^aiSLT, U > X' 
20 ^Jc^L 4 ^^TiiJMM4i7) hai^^^iL^^SR 4T-JF^It$n/zt^. U>X;jtc 
4 ^MT^^M 4 COS^tSR 3TJ5lt$nT. ^^L"^' > XBlc^j- L 2 
tj^gij M M 4 (Z) P 6 2 A ^ 31i^ L T ^ X /\ W ± (I Altf ^ o 
^LX, -^i^JTtSS 1 ^S^Tt^^^K 1 2 IS^T^^I^K 2 (7J W> 

Xfjg^i'L 4 SX^m-(7)it1f 3 AF^tZ^^^r^^nrc^^^T^JtLTl^^o 
25 Ip-«3> 1/ > XL 3 1 -L 4 3 , 5£ilM 3 > > Xet 5i L 4 .S^II/iiJMM 4 

li^n^n ^ > xw ^:rrLTiti^3Ai*3ii m% $ n , u > x l 3 2 tJ)^ 
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z 1 1 6 0) If. +^ 1 1 ck o T E{£ m M 4 ^ ^ t? ^ r^^ % \ z It mm(Dn-z^^^ 

X 1 ^^/vX^n\^-t^Jzz)iz2-Da:)rfi^m.'S 2 7 E aJ^LX2 7 E b ??)i'i2S 
-^n. rpmt=2 7Ea. 2 7 E b 2 7 E -^/r L Tm#:f*-l^-gE 2 

6 iz^^m^nx\.^^o iit-DX. wmM4 tu>:Kj^jfL 4 tcDmco-^m 
\t. 2 A^Kf^ifitWim-^ntzmmizu-Dx^o . :^mxitmm. 

15 U4\zmi (Dmm^wmjz:Bn^/i-i^:^'^ i^ms s^mm^ii:^. m 

mi^x^^^ztizr^^o 
^Tz. mm.M4 t^j x./\'w t(Dm<D^m(Dmwi^:^(D75:mizm^<Dmn. 

1= 3 2 E a , 3 2 E b T^^'ixS^n. #5<ll= 3 2 E a , 32Eb7)^'@B®3 
20 2 E^f^L.T^^^:^^>y3 0 E(I^I^$tlTC>Oo *f5iJTfc, 3 

2 E a. 3 2 E b itmmzitmmmmmxmpilt s mmM^ nx ^ . 
:^mxi>t. ^ji.'\\w(Dnytmmi-^i5:iz/^~>^'x^iM^'r^rci>b\z. 

myt^{Z%mM^^&m2 6>0^^^&m^2 7Ea, 2 7 Eb^lft-VX^^ 
25 Tt^^P L 1 ^(Dl yX^^h 4 trnmu 4 t(Drm^lZ^^bB^lZ\^{^X. 

mmm(D/i-'yij7^mm&':}iziM^-r^mi'^tmfLx. m^t^yxs 
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0 E T-TSa^^ 3 2 E IkZy^m^i"^ 3 2 E a , 3 2 E b ^ fTLTil^f 65 
iZ%W-^PJ!i^\'r^. mt,. -3 :igi;;Vi:#.^ P L 1 ^^Jfggr.^:A: 

iliri c n Z h \Zf^ § o 

'^X/NWin;)rBl(7)'7-^^>^' • -T^"^ >7>^|5orf™d 2 Tl^q^cViii-a-T- 
tj , \% M /!£ / \° — > i^7.^'yjzr\\N\z\im^^oy'0>'7U — (Dm T- ft^ T 
-s) Zl i: 7J)'^~ # o o 

Mil, fJ'i;/L:4^M* atf.-^"X^nS^|-r^#^^« 3 2 E a . 3 2Eb$IS 

[; tL^T ^ t5li^7j^ [; [HJ - r^-§- * M L 5 [1 4o T . ^f^^J CO siiTt^ ^ P 

L2ii, [5^4 (7^151; T^^I^P L 1 (Ct+LT, W, 2 'i^m^^^K 2 ^mu 
6 1 B^ft-^i^M 5 &r/^P 6 2 B <rJ#OiiJ^M 6 61#6lcb/z.^.;J)i' 

(Z)r?^P^r. 6 IB, gij^M 6 (DJS4^ffiR 6 , 3£MM 5 5 , gfjM 

M 6 Or^D^tie 2 B ^^T-^X AWid Al^-Too 

.>tld]AX 1 ^^*^T^^^^To=i;e)^I 2-3(D|&m^2 7 E aS:tK2 7 E b 

7)^^sa®$n. r^m^ 2 7 e a, 2 7 e b 1*121=2 7 'E^ivx.xm.wm^ 
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Vim2 6 izmm^nTi^^o ^MyM(Dmf^itm4 (Dmmcommtmm 

~C o 

z o:> :E m m 1 1 . ^ X / \ w com^m te)c HjHIz/ ^ — >^ x ^ f^t f o 7t 
J6(l. iS;'\:"=^>(l$rU*:m*^^S 2 6 /^)^63^^m^2 7 E a, 2 7Eb^:frL. 

r^^mm <d/\- i>' ti x <t ]§.'m^ \z m^-^ ^hmi\-tm-fLx. w^^^>y°'s 

0 E (I ct -z' TSS^ 3 2 E JXZSm^'^ 3 2 E a , 3 2 E b ^ :»> L Ti^ ^Tcfi'J 

(7)^<f:54r^.f;j- (iiJ^M4) (75f^P?;f.6 2 B7^)-^Jf^j5lc^nTl'^^±i^[I^> 

ga 4 0-) 'M m (?) m t r^g m ^-yt^^tumit^oj/^- >- x ^ ^ (c m bi: (i ?jft 
15 <^ii. 4r^f€0^cDm 3 (T^^jgoff^^ji-ip^Dg 6 ~r?<i 8 ^#{^^?LT;^^B;3-r 
20 2 3 (D + X :;7rp](7)fRiJ'[flloOJSfttffl (^ljilltT=bckl/0 2 3 X (I U---^"^^^ 

A L B X Itm^JZitM^lt 3 $tiy.±(7)i!l^|fiC0 U'-1f t: -/.-C* 0 . I 
-1f^-^St 4 4 l^-if ti-AL B X <h^gl^(D#asb:-A<i:(7)^ 

w^^^^yt-r^ztizx-DX. ojz/\7.T--i^ 2 3 cDxmm. Y$^(Dm 
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2 3 (T) Y }j fo] cTj {QiJ ffii CO M M iSi 11 I - - -tf e - A ^ f ^ I- - -9"^ # at 
(TE]^) ^SSe^^iT^n, ^--^'Tri^at;I=fc-^T'^x/^x■T-- 
i- 2 3 iZ) \' m ^1 , .S: X i7j [p] f 0 l7) f?fi $i ( t: v > M ) t!?^' .it M ^ ti . 

5 i>j ^ ^ fr L T ^ X ,/ \ X ^ - > ■ 2 3 f)i a , Sij g . L< 0 :^ fl5ij ISP 
L T U -S c 

(D fin (73 ^ - ^ > . ^ 1- 7. 9 > ,X fff. (1 11 . El 2 (73 .'^ - -r K IS 3 3 it 
10 :^[1^CDfpiJ(ii[3, iSI? 2 7 E ^:n-L T^l#:ftt|tjg® 2 (5 (IJgM^nTU^ 
fRiJ!ffi(C@21= 3 2 E ^r/M T.^-^:^>-7°3 0 E (Ilil^ ^ nX U ^#^1? 4 

2 7i^'ssM$nT^^^c *&^W4 1 tmmm4 2 i:{i'j7x/\w±(7)ii^M 

15 Mil. flmW4 2 ^t^^^$n^SSW3 2 Eu^TfeJffi^l^ilplJ^ti*^-^ 

^mmtu-^xii 0 . Js^Tt^^p L(DTgi:#j0(7)iiif^{iid^mi=4 2 ^ 
20 4 1 it^timB^ (^.^^n) fjmmu 2 <Dmmm^y.±. m-^oji/\± 

^i^i^mc^K x{tm^^iz)2:i^^iz[Lf)^^xi^^o znizx-ox. 

l^mW4 l:^^ibim^^nrzn->'i]7.\t. 9X^-rt:D 

izm%'^4 2\zmnii,tSo ^tz. ^^^.^^4 iRzsmn.'^4 2\t. xm 
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^m^m 7)^' [n] h -r ^ ^ij fy-: c 

5 4 1 cr)^i^gr.i:P<S:® 4 2 cD^ti'ffil^E ^ CO r«T f' ^5 ^ ^icSlTH, A^H ^ 2 8 
E^r^l^icrL^i LTm#:{ftn^.fiii^f£2 6^bKW2 7 E .^U^'^fjM 4 1 ^ fT 

faT D (7) ^jft SX^ fttrp T o c S , 4 2 (T:) i^^U ti, (5 [tt (D -7 

— • 7^' < 7. ^ > 7, {pij [g i^BE L T-to < o r tl tl cfc o T . a 

10 ^4 1 7^}^ t^j^jftnm/ifiiMlt^/N-v^tfXfi. ^X/NWJ-.(7)@l7t^|i^il3j^ 
b T C X/\ Wt!)^ b t^I^a.tf .X ^tO^ 6 i6 i o T '^X/\ X 7^— >' 1 3 (7:>^$:.'^.t;■ 
15 T^lft A X (I /-^j: :6'fB] (in CO/ N - >- ^ X CO -{Mtl^mm L T ^ .-^.f)^ 
^U^o ^com. ''\-'y~iJX'§:Mm^kiZ-T^^^'^Mm'V^^Z 
^ T =^ T^C U o il^'i^COmtl '.ZU^t/-^ — >- 7.(DmJM(D — m\^-/)^^^T 

izmxmyt^^^±c^^^iS'^rif)^$)^^^ii::h^. 

<7) ja o m fc^ [I b T*g t ^ T !/ » ^ ^ 7t pfii^ 4^ 'ilW^jfi ^ ^ tr ^ ^ 

fR] ti o T / N - X (D ?;itn z -r T t> . :$^mncom^^^n 

25 ^±\zM¥imo^ i1 7s ^iM^T ^ zt^^X'^^o 
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(,fz%fmi2 3x) /;'$rtaW4 1 cD^mtam'^ 4 2 (D9tmt(Dmi'^jQ:lZ 
it L i^- 3^ cT.ilj f^^ I O ^ 0/] T S c ^ m (I I T , ^ X / \ X 7^ — S^' 2 3 

_t-. Tco/s-'y-fj X i4i li jtf! -• m u ik n ^ m telxi^^-/)^. / ^ — >- ti 

X (z:) ?)itn cZ) Mi^ -t^ X / N 7s ^ - 2 3 f4l3 tz it-r ^ <h , :S:?5lt t!)^" SLti 
X <TTt ^ ( ; ^ >r t^-^ # A 6 ti -^I) . 1 0?;) i ^ , SL ti tz a ^j^l i i > ^1- t^r^ # W 
ai:fl^l(ligli% L , ©J/ri^ilS:S*)^,^(J~T(?5-c\ x,/\ X t"- >>' 2 3 (7?^ 
fi S t'i J6 ^ fT U - ^"^L* lit 4 4 ^ -t - 1- 7 n- - X -t +)- CD dt f JJ M (I 
m W' -n ^ A w h ( I fcC ^ c. ^Z-e. *f^J-c!i« t— 9-'T-i#3t4 4(Z)5t 
^|llJf^.-^.'^'^-'^X/^X-^-v^2 3 cD^;fiiH-r.i:^;'tnat!!ci:(7>5gilt^^:mL. BIS 
tl^'v-Tc!; o [ItflTtMfeJcTii^'^X/N X^->- 2 3 co^^glill jfi-^) O ^- > ^ [I . 

ig7t^fcl47!;?Ox/xX-^->^ 2 3 (7)iTO0K ( U --y^'-Tv^st 4 

$i±oi:.=fcl^c zniCctoT, /\- >■ XtIj-^'C^X/sXt^— >- 2 3 CDjiffiigP 
;:)^6^i7X,/N X-7^->^ 2 3 ^7;.^^^-.>:i■i^EntiiL/-- <i: D ^SL 

^N- V XiJit(7)^<i5ffigl^(C:feti-^ ^X/NX7^->- 2 3 CO B <5^) ^ 
ilH 8 {l*5l^T, Xx -r H^fi4 3 $:rM.TflfmW4 2 {4 M ^ il (TT^ 
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/ci^o. htdCD^^m^JmiB^Tit. /N->'.-^J.7. i: L T^U '^A (He) 
^IB/i: L Tl-^^T^)'. (Xl>). (T;Iz]'> (A r ) "#) t^j: 

(Tj 7f : ,^ X i t M n. hM-^^ ;A: iJ)^ iit > 'J ^ ^ < , # ( I F U - -^f' 

^ H i: T # c t^oT, ^X /\ (^x/\.X-t- — > ) (DiiLmiklt)m CO=f 

20 m.^'7jt. y-t hu>-^h^mm'^umm',zx-:^Tm. mmt^bizmu 

4o ^ , :7 + h U h ct o T f^M^ (7) - V tf X 0?;1tM =^ IIST ^ t 

25 /^->^:^~XC7)^jftM* :i'^af3-r^ ^ >:T\ :7 + h U X h t!)^ 6 CO IJi X tJ)^' 
ik?e^^?^(D9€im'^^^^\if>zHmLUv^Xoiz-r^Zt^^'^t^tU^. 
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